Supplementary Information on Estimates of Ecosystem Carbon Fluxes from Undrained and Drained Peatlands

Carbon fluxes from peat swamp forests in SE Asia
In undisturbed peatlands, peat accumulates because the vegetation carbon sink exceeds soil carbon losses throughout the entire peat column. For undisturbed swamp forests, NPP is estimated at approximately 120 kg C m -2 over a 100-yr time frame. This is derived from the mean NPP reported for mineral soil forests in northern Borneo (e.g. inter alia by Kho et al. (2013) , Kosugi et al (2008) , Kira (1978) yrs, which is the estimated long-term C gain of peat swamp forests following Page et al.
( 2004) and Neuzil (1997) . We believe that this is the best approach to estimating Rh using data published to date, though it points to the need for additional studies that quantify the autotrophic and heterotrophic components of ecosystem respiration. There are no peat combustion losses due to minimal fire activity in undisturbed peat swamp forests.
For drained swamp forests, we estimate NPP at approximately 20 kg C m -2 on a 100-yr time frame following Hoscilo (2011). This is a value for post-fire forest regrowth and 
Carbon fluxes from continental North American boreal peatlands
In undisturbed continental bogs, understory gross primary productivity and understory ecosystem respiration were approximately 26 and -11 kg C/m 2 over a 100 year time frame using data from Wieder et al. 2009 , resulting in an estimated 15 kg C m -2 of understory NPP.
Tree NPP was estimated at 3 kg C m -2 /100 years (Wieder et al. 2009 ), resulting in a combined ecosystem NPP of ~18 kg C m -2 . Because the tree contribution to NPP was derived using aboveground biomass accumulation, it does not provide an estimate of autotrophic respiration by the tree canopy but rather just the resulting balance between tree productivity and respiration. Mean peat combustion values are estimated at -3 kg C m -2 based on Turetsky et al. (2002) and Benscoter and Wieder (2003) . As fires in these forested peatlands are typically stand-replacing, we assumed complete loss of the tree biomass pool by fire (either directly through combustion or through post-fire decomposition of coarse woody debris),
contributing an additional fire-induced loss of -3 kg C m -2 over the fire interval. We estimate Rh to be approximately -9.5 kg C m -2 on a 100 year time frame. This estimate was calculated using a residual net balance of 2-3 kg C m -2 /100 yrs, which is the estimated long-term C gain of peat in northern peatlands sensu Gorham 1991.
To our knowledge, there are no quantitative estimates of ecosystem NPP and Rh from drained boreal peatlands. Field studies show that drainage of continental peatlands stimulates tree productivity (Miller 2011 , Choi et al. 2007 , Dang and Lieffers 1989 and can double peat accumulation rates in the absence of fire (Turetsky et al. 2011; see also Minkkinen and Laine 1998) . Given that a lower water table is likely to stimulate Rh in northern peatlands to some degree, we assume that relatively large increases in NPP following drainage would be needed to explain reported increases in peat accumulation rates in between fire events. Mean
